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TABLE I MONTHLY AVERAGE FRESH FISH RETAIL PRICE IN SELECTED MARKETS IN LAGOS STATE 1985

LARGE (N/Kg)

Fish Sap. Jan. Feb. March April. May June JUly Aug. Sept. Oct. NOv. Dec.

Croaker 5.85 5.84 6.37 6.51 6.75 6.93 6.76 6.39 6.56 6.90 7.25 7.50
Sole 5.76 5.78 6.52 6.63 6.95 7.07 6.64 6.67 - 7.00 7.45 7.43
Threadfin (Caleo·
ides decadactvlus) 6.15 6.08 6.67 6.94 7.20 7.23 6.95 6.63 6.87 7.43 7.60 7.70
Cat Fish 8.21 8.13 8.33 8.80 ·9.12 9.23 9.46 8.49 - 9.00 9.25 9.50
Barracnda 8.00 8.07 7~98 7.77 8.10 8.25 8.10 7.95 - 8.00 8.17 8.50
Mullet 6.00 6.17 6.40 6.40 6.60 7.00 7.69 6.95 7.00 7.80 7.75 8.10

MEDIUM

Croaker 4.92 5.14 4.93 5.69 5.90 6.25 6.07 6.39 6.00 6.00 6.38 6.43
Sole 5.20 5.06 5.00 5.58 6.05 6.13 6.26 5.58 - 6.00 6.33 6.50
nrread fin 5.35 5.42 5.07 5.57 6.52 6.50 6.03 5.82 5.71 6.70 6.83 6.83
Cat fish 7.25 6.56 7.50 7.76 7.92 8.10 8.04 7.30 - 8.00 8.10 8.00
Tilaoia 519 5.29 5.53 5.38 5.60 6.43 6.28 5.46 5.00 6.50 6.93 7.00
Barranda 6.75 6.53 6..62 637 6.00 6.40 7.64 662 - 7.00 710 750
Grunter 5.73' 5.74 6.17 6.10 5.83 6.33 6.53 6.52 7.50 7.00 i 6.83 7;27
Mulletl 4.40 5.06 4.25 4.50 5.15 6.00 6.44- 5.77 5.00 5.50 6.30 6.50

SMALL

Croaker 4.19 4.04 3.92 4.14 4.55 4.40 4.44- 4.43 4.50 5.10 4.88 5.18
Sole 4.28 4.07 4.25 4.38 4.45 4.37 4.3t 4.56 4.00 4.75 4.93 4.90
Mrread fin 4.39 4.30 3.93 4.85 4.82 4.67 4.49 5.00 4.00 5.00 5.33 5.60
Cat fish 5.47 5.08 5.50 5.00 5.23 5.10 5.70 5.60 - 6.00 6.50 6.65
Tilapia 3.96 3.69 3.86 3.41 3.42 5.0a 5.05 4.37 3.51) 5.00 5.33 5.90
Grunter 4.16 4. ,1 4.32 4.83 4.11 4.50 5.00 5.39 5.02 4.00 5.75 5.67 6.17



TABLE 11

AVERAGE RETAIL PRICE OF SOME IMPORTANT FRESH FISH SPECIES IN SELECTED MARKETS IN LAGOS STATE 1985 IN! Kg)

SPECIE~( CROAKER- SOLE THREAD FIN CAT FISH TILAPIA
- .

MARKET LARGE MEDIUM SMALL LARGE MEDIUM SMALL LARGE MEDIUM SMALL LARGE MEDIUM SMALL -MEDIUM SMALL

Awolowo 6.65 5.77 4.40 6.73 5.79 4.44 6.97 6.06 4.71 8.83 7.62 5.32 6.12 4.55
Agege 6.00 5.20 4.00 - 525 4.00 - 5.42 4.16 - - - 5.00 3.75
Alade . 9.50 .8.00 5.00 6.00 4.20
Badagry 5.62 5.00 4.00 5.81 5.00 - - - - 8.10 6.55 - 5.00 3.00
Bariga 6.00 5.20 4.00 5.50 5.00 4.13 6.25 5.60 4.50 8.33 7.50 5.00 5.00 4.38
Boundary 6.39 5.48 4.21 6.69 5.306 4.26 6.39 5.45 4.44 8.84 7.49 5.56 5.53 3.86
Itafaji 5.75 5.00 4.00 5.80 5.00 4.00 I
Lawanson 6,74 5.84 4.62 6.73 5.92 4.53 7.18 6.07 4.78 9.20 8006 5.64 6.00 4.4 r i
Maroko 6.57 5.72 4.22 6.71 5.96 4.20 7.08 6.03 4.74 8.72 7.49 5.58 5.70 4.21 j

I

Ojo 5.67 5.00 3.75 5.36 5.00 4.00 6.00 5.00 4.00 8.33 6.87 5.00 5.00 3.17 I
Oshodi 6.33 5.50 4.25 6.13 5.55 4.50 6.53 5.47 4.50 8.00 6.88 5.53 5.49 4.13

I

Oyingbo 6.35 5.87 4.55 6.58 5.46 4.61 6.73 6.13 4.90 8.68 7.42 4.50 5.70 4.27
Sandgrouse 5.67 5.00 4.17 6.00 5.00 4.00 8.25 6.00 5.00 5.28 3.00
Tejuosho 6.50 5.60 4.57 6.67 5.73 '1 4.52 7.50 7.00 5.00 9.50 8.25 5.20



FISHING TECHNOLOGY PROGRAMME

Project 4.2.1 Design Characteristics Of Existing Fishing Gear

By

R. E. K. Udolisa and B. B. Solarin
OBJECTIVE.

The objective of this project is to obtain the technical details of the artisanal gear
in Lagos State in order to produce a catologue containing their three dimensional forms.

During the year, ten fishing communities in 8adagryLocal Government area of
Lagos State were visited. 600 gill nets from both the coastal and brackish waters were
measured. The total length (physical sizes) of each gillnet set varied from 0.09 - 2.50
kilometres with stretched mesh sizes of 51.00-203.20mm. The detailed specifications
are given in Table I. Some defects in the design characteristics of the gill nets such as high
hanging ratio, small mesh sizes (stretched) and thin twine thickness were observed.

The data collected will be useful to local fishermen, fisheries training schools,
extension agents and Lagos State Government. Some of the local fishermen were interes-
ted in making the necessary changes but were unable to obtain the fishing gear materials
such as gillnet plastic floats and large mesh sizes (177.8 - 228.6mm) of nettings with
twine diameter of 1.28 - 1.50mm in the local market. Even when some of the materials
are locally available they are very expensive for artisanal fishermen.

TABLE I: SPECIFICATION OF GILLNETS IN BOTH COASTAL AND BRACKISH
WATERS IN BADAGRY, LAGOS STATE

No. Characteristics and Brachkish Water Coastal Water
Components Types Types

1. Headl ine length 18.00-40.00 metres 36.00-45.72m

2, Headline material Polyamide/Polyethlene Poly./Polyethlene

3. Headline diametre 2.0 mm 4.0 - 7.0 mm

4. Netting material and Polyamide/polyethylene Polyamide
1\ twi ne th ic kness R. 120-150 Tex R 180-1180 Tex.

5. Hanging Coefficient 0.5-0.70 0.45-0.75

6. Mesh sizes (Stretched) 51.00 - 76.20mm 63.50-203.20 mm

7. Depth of Net is
Number of meshes 15 - 20 25 - 50

8. Floats material Plastic wood or
Corked bottles Plastic or wood

Lenqth 17mm 40 - 80 mm
Width 10mm 40mm
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9. Sinkers material Lead, stones or
heavy bones Lead or stones

Weight 20 - 35 grams 40 - 60 yrams

10. Leadline length 18.00 - 14.00 metres 36.00 - 45.72 metres

11. Leadline material Polyam ide/Polyeth Iene Polyam ide/Polyethlene

12. Leadline diametre 2.00 mm 4.0 - 7.0 mm

13. Number of gill net
sets usually used 8 -15 12 - 30

14. Number of gillnet
sets sampled 250 350

Project 4.2.2. Coastal Beach Seine Operations Off Ibese, Badagry, Lagos State

By

R. E. K. Udolisa

OBJECTIVES.

(1) To monitor the performance of coastal seine operations of Ibese, Badagry,
Lagos State using N IOM R designs

(2) To conduct some comparative fish ing experiments in beach seine designs in
order to obtain optimum size.

A coastal beach seine net incorporating an improved hanging ratio for effective
mesh opening and appropriate twine diameter, was designed. This improved beach seine
made unprecedently large catches 2.2 tonnes of croakers and 3.5 tonnes of catfishes per
day during the field trials, in Ibese, Badagry, Lagos State. The coastal seine net not only
caught good quality fish such as croakers, clupeids, carangids and catfish, it also provided
rural employment for up to 50 men.

Comparative studies on the drag component of very large seines (400-650 metres
headline lengths) and small seines (50 - 80 metres of headline length) showed that the
nettings including the appendages, contributed 90.8CWoand 94.58% of the total tension
forces of the two seines respectively. .

The data obtained are meant for coastal fishermen co-operative societies, and River
Basin authorities. The design is already being used by the 0 redegbe Fishermen Coopera-
tive Society, Ibese, Badagry, Lagos State. The success story of the design earned the
President of the Oredegbe Fisherman Cooperative Society an award as the "Best Fisher-
man of the year, 1985" by the Lagos State Government.
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Project 4.4 Coastal Gillnet Fishery With Open Decked Vessels Powered By In Board
Engines

By

R. E. K. Udolisa and O. E. Obo

OBJECTIVES.

To determine the commercial viability of operating small open-decked vessels
powered with an in-board engine.

To determine the effects of the various mesh sizes on the gill net catches and then
select optimum mesh size.

To ascertain the fish resources available to the coastal gillnet fishermen in Lagos
Coastal Waters.

In the year, two 8-metres (LOA) fibre glass, open decked vessels with in-board
engines for gill netting were successfully introduced into Lagos coastal waters. The gill-
nets were designed in the Institute and cheap, locally available floating materials used
instead of the expensive imported types. Results so far obtained showed that •.he average
monthly catch of fish per vessels was 0.52 tonnes. The catches showed that the dominant
fish group was the Croaker family which contributed 46.56% by weight of the total
catches.

50



FISH TECHNOLOGY PROGRAMME

INTRODUCTION.

Under this programme, the testing of the viability of commercial production of
fishery products developed in the Institute was continued by carrying out a market
survey. The response was quite encouraging. The demand for our fish feeds continued
to rise, thus establishing its suitability for fish farming.

The gas - fired smoking kiln was shown to be faster in drying fish than the wood/
charcoal operated one, thus showing that it reduced labour and operational cost. The
micrObiological examination of fish species was extended to tuna which is a potential
raw material for canning. Work on shrimp quality control was initiated towards the
the later part of the year.

Students from some colleges such as Yaba College of Technology, Polytechnics
and Fisheries School were attached to the Division for industrial experience.

PROJECT5.1 PILOT PRODUCTION OF FISHERY PRODUCTS, FISH FEED,
FROZEN FILLETS, FISHMEAL TO TEST FEASIBILITY OF COMMERCIAL

PRODUCTION

By

S. O. Sorinmade, A. U. Egweleand A. Ajayi

OBJECTIVE

The project aimed at testing. the feasibility of commercial production of fishery
products on a pilot scale and finding the solutions to the various problems associated
with production.

ACHIEVEMENTS:

Different fish products were prepared from mince prepared from small under-
utilized fish species. The products were highly palatable and acceptable when presented
to a consumer group or a trained panel.

To alleviate the problems of raw materials in feed production, efforts were geared
towards utilizing locally available raw materials. The chemical characteristics of sun-
flower seeds, by products of bakery industry (bread crumbs), poultry offals, and soya-
bean meal after milk extraction were examined and found to contain nutrients that
can be used in fish feed production.

In another trial, shrimps were smoked in the newly converted gas fired kiln in a
collaborative research effort with Food Specialities of Nigeria. The chemical composition
of the shrimps dried to various temperatures was determined and indicated that such
dried shrimps were highly nutritive.
.. Also, rat bioassay was carried out on smoked fish prepared with NIOMR smoking
kiln and smoked fish prepared traditionally.
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PROJECT 5.1.2. PILOT PRODUCTION OF FISHERY PRODUCTS, FISH CAKES,
FROZEN FISH FILLETS, MINCED FISH, SMOKED FISH, FISH MEAL AND

FISH FEED

G. R. Akande

Pilot scale production of some fishery products notably among wtlich are frozen
minced fish, smoked fish and fish cakes, were carried out and the feasibility of cornrner-
cialising these products was done in conjunction with Extension Research and Liaison
services of the Institute. Wh itst satisfactory reports were recorded with frozen minced
fish, fish cakes and smoked croakars, a lot is still to be done with smoked tuna. It is
desirable to make it more acceptable to consumers and secondly to prevent mould
growth wtlich reduces the shelf life. It is therefore anticipated that cold smoking, fo-
llowed by refrigeration, of the tuna would be attempted in 1986.

During the year other fishery products both for human and animal consumption
were tried out so as to maximise the utilization of the underutilized fish species and
waste resulting from the production of minced fish. To this end, fish silage production
as a viable alternative to fish meal in feed formulation was carried out and tested with
fish reared in a concrete experimental fish pond. This is a joint project with the Federal
Fisheries School. Feeding trial results are encouraging. Fish silage can be produced
using offals and by products of filleting wastes.

Another area of fish species util isation is in the production of salted dried cakes.
The cakes were found to be organoleptically acceptable and their keeping qualities at
room temperature for over three months has already been investigated. Microbiological
and proximate analysis of the product are going on to ascertain its nutritional quality.

Activities in the pilot plant have focused mainly on the production of fish feeds.
The total amount generated this year from the sales of fish feed amounted to N30,432-
.00 which is equivalent to approximately 35 tonnes of fish feed. As at December
1985, the total amount of fish feed still to be delivered to our various customers amoun-
ted to 51 tonnes. With a projected '60 tonnes this coming year, we hope to meet the de
mands bf our customers.

During the year 1985, fabrication of the NIOMR gas fired smoking kiln was com-
pleted and a trial run carried out with medium size creakers. The results showed that
between 3 - 4 hours would be needed to complete one run of about 100 kg fish and one
gas bottle (13kg) will be quite adequate for 2 runs.
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PROJECT5.1.3. CHEMICAL AND BIOLOGICAL EVALUATION OF SMOKED
CLUPEIDS

A. U. Egwele

The project aims at obtaining valid data on the nutrient content of smoked fish for
record purposes as well as to provide a baseline for further improvement.

Fresh bonga and sardinella bought at a landing site were thoroughly washed,
arranged on trays to drain prior to smoking which was done all day. The N IOM R proto
type kiln in which coal was burned to provide heat was used. Each whole dried fish,
the he,ad and flesh were weighed to obtain their weight/edible portion relationship. The
flesh was then ground in a blender and stored for quantitative and qual itative analyses.

Table (1) shows the yield composition of smoked bonga and sardinella. It shows
sardinella giving a higher percentage flesh yield than bonga. The big size of the head
characteristics of bonga in addition to the thick skin and slightly larger vertebrate taking
up a better percentage of the fish. The proximate composition given in Table 2 shows
that sardinella has a slightly higher crude protein content of 74% compared to 71%
recorded for bonga. Their oil content is in agreement with the fact that herring group
of fish to wh ich they belong are fatty fishes. Bonga had an oil content of 16% as against
9% recorded for sardinella. The general condition of the oils analysed by Iodine value
(IV) determination indicated high degrees of unsaturation thereby confirming the theory
that deterioration by oxidation and subsequent production of rancidity products are
accelerated by heating.

The qualitative analysis. consisted of an animal bioassay, in which rats were fed
experimental diets of which the smoked bonga and sardinella were the only sources
of protein introduced at a 10% level. Stockfish was ru n along for comparison, while
casein was used as a control. The diets (Table 3) and drinking water were provided
ad libitum for 14 days. The protein quality parameters such as PER, B.V. and NPU
could not be calculated due to the high percentage mortality within the first week.

However, the hitch has been linked to the source of ingredients used, particularly
the vitamin mineral p remix and a correction has been effected. The missing data would
thus be furnished in subsequent reports as soon as they are available.

TABLE 1 YIELD COMPOSITION OF BONGA AND SARDINELLA

Weight (g) Flesh (g) Flesh % Waste (g) Waste %

BONGA 30.56 12.19 39.36 18.38 60.64
±..8.8 ,;L4.5 .t5.1

SAROINE-
LLA. 14.90 7.26 49.06 7.65 50.94

+ 5.6 +2.7 + 3.2
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TABLE 2. QfEMICAL, COMPOSITiON OF NIOMR SMOKED CLUPEIDS

'- , -, . '
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-

BONGA 1i.6.~.6 9.6+0.1 5.8til·3 15,39+1.9 100.3+5.2- -: ..!\:'.~'-1::] "_; t.

SAA 0 IN~ li,l'A1 ;17.4128.+0.9'tj jJi1Jl1.421..0.4q[1 '10 !&.~!l;2,/u; ';bJu,9.3+1.4" lJCi " ,- , J,17.3,!!l.5
, -

j , . " ~ ..,i ~ 1 ';'f". '- ~
"

., i . ., ~~.. " ~ , .-'
TABLE 3. COMPOSIT~ON OF EXPERIMENTAL DIETS,gl100g', " '. .. :',:,L r.(s,.:j

, ~ i . 1 .' '., '. -:

Ingredi","-.' " ,-.Bo""" Sarrlinsll" '" StockDsI! ,;.,. '. ",ClIsein' d. i'l :" ',B~;rv·.
. ~\ I, . " .~,'" " " '/!-' . .,.t-.

Corn starcn
.. , 58.51 57.79' 58.67 ' 57.69' J

Vegetable e~J.' .5 5 5 5:" "
" hi ••• " or' p

Protein.source 7.99 8.71 7,83 .
Cl 1l1L

Vitamin/~i~~~~!Mixn"S,~,,"~,',i' 5,.",.' '''~n'~''';:~'':l''
Bone mear'.),11f, r,p' '~:'~,t·,,It 'I, t ' 2 I "1 'd" ! q,.'.r 2 ~, r-e j

jj:! ! tJ~j' ~t) I?,' •.-, If;:-.1 1("):,' \l'~ ~>~.';' - .~;r 'f: (~'i rl:~ :.-,

nIL :.,.,.."

61tSO
S·
'1:---
'0 f •••'.

11
, 5" ';" ., h,' S

tilt, t .

,', ?j~l ~.. '~""I~ • :" 2'~ -
lp ,I..,-j ',";--!I 1~.~f/ •••• ~ .~. T'

Oystershelt1r,V;-i), O:S,'~V,!, 0~5": ' "~':0:5"J':'!J';' '0;5 .. ,,,' ;;1 J'o...S,":;
\ it.flU J~ t 'jji ;;,J \ '::-'f! L ~!'1! : I 2,i!I'U t ~ "")'. jell r.: IP,' fllr' ,I \

Alginate ll"5';!i_ l! ,I' • ,-S I" 'S' rS S " Illl

S ) . , 'S-- I

• '>

10 10' "

, ,

: '1" " "1'.
, !

. I,,; t.., J

Glucose
.;,j .•••...••..

S

10 18

I S
,...• -.

, -'to

Sucrose

Chromic oxide, ,

I!
, "

,I .., ',' "IS
. L istr f'~n~q ....

'~10. r ,

P~OJEC~ 5:i:,. NUTRIENT DIGESTIBILITY STUDIES OF FEEo:.sruF\~S"',
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.-'~.;..:.J.,I • ,. \. ~, - •• - '. •

"

-- ,---. ,... ('"

\,d \\w:\ " ",0. O. ~~r1I

This project was started during: the third Quarter, it is expected that at the end of
this series of studies, a list containing various locally available materials f~r'fish 'teed'
production including their, individual' digestible values will be .~Q."!piled and published.
This information will enhance rapid formulation of fish diets based on anyone o-r'group
of feed stuffs so;J~tjlJl.., , ' , \ ' " : ,

Previously, the formulation of fish diets in NIOMR~as'been basedbntv on the'
chemical composition of the individual feed stuffs Whictrhi'nges on the assumption that
all the nutrients fed to an animal are fully digested. This assumption is only partially
true, since it is now known that different feed stuffs possess different nutrient digesti-
bilit¥ depending on the species, the presentation of the particular nutrient, the Quality
of the nutrient, and lastly the combination with other substances. Hence with the
additional knowledge of the digestible values of selected feed stuffs, one can predict
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further, the out-come of a particular diet in terms of it's utilization and conversion
efficiency by an animal. The overall benefit of this approach is the tremendous reduction
in feed wastage and the improvement in efficiency of feed utilization.

So far only wheat offals and soyabeans have been studied usiny Ti/apia zilli fish.
The table below shows the average Gut-transit time, when wheat offals and soyabeans
were fed to Ti/apia zi/li. Determination of the apparent digestibil ity of these feed stuffs
through the indirect method described by Furu kawa and Tsu kahara, 1966, has been
delayed due to faulty equipment, however some results should be out in the First quarter

~ of the coming year.

AVERAGE GUT - TRANSIT TIME

Soyabeans

5.23 to.442

. HOURS

Wheat Offal

3.62 ± 0.560

11. UTILIZATION OF WATER HYACHNTH (EICHHORNIA CRASSIPES)
AS FISH FEED

By

O. O. Roberts

Water hyacinth is an unattached free floating water plant with the leaves above
the water surface and the roots submerged. It has become a most troublesome weed
in Lagos and 8adagry water-ways, obstructing traffic on these waters.

This research project was thus initiated with a view to converting the plant into
useful feeds for fish and other Livestock.

Processing of the Harvested Water Hyacinth.

The high water content of this plant -irnposes a limitation on the amount of dry
matter available to the animal for digestion. Three methods of drying the harvested
petioles and leaves have been tried, they include: (a) solar drying (b) oven drying (c)
steam, cooking and drying;

Solar Drying: Whole plants were placed on raised platforms made of wire mesh and left
in the sun for 72 hours.

Oven Drying: Leaves and petioles were chopped and placed in an electric hot-air oven
at a temperature of 800C for 24 hours.

Steam cooking and drying: Chopped leaves and petioles were steam cooked and dried
in the fish meal plant.
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By

Yield and Percent Moisture Loss.

The moisture loss after drying in the sun for 72 hours was less than 40% and the
leaves had already turned brown due to deterioration. The oven dried leaves and petioles

. were very brittle and greenish and the yield was about 8.77%, which means about 91.23%
moisture had been removed. The dried leaves were easily crushed into fine grains. Lastly
the steam-cooked and dried leaves were very fibrous and difficult to crush into fine
grains. The yield was about 26% (about 74% moisture loss).

Chemical Composition and Incorporation into Fish Diets.

The oven, dried leaves and petioles were ground with an electric blender; the
powder was then analysed for it's chemical composition. Feeding trials will be carried
out in the coming year based on the inclusion of the dried water hyacinth at graded
levels in the diets of some Nigerian pond raised fish species.

Chemical Composition of Leaves and Petioles of Water
Hyacinth (% Dry Matter Basis)

Dry-Matter
Ash
Crude Protein
Crude Fibre
Lipids

10.85
14.25
15.4
18.0
3.06

Ill. UTILIZATION OF CHICKEN OFFAL IN THE DIETS OF
NIGERIAN POND RAISED FISH SPECIES

O. O. Roberts

Effects of Partial/Complete Replacement of Fishmeal in T. zillii Diets.

Th is project began in the last quarter of 1984. So far the feeding trials have been
completed and reported with the exception of the pathological effects of the inclusion of
chicken offal in the diets of T.zillii.

Histopathological study of the livers of T. zillii fish fed diets containing 8%, 7%
6%, 5% 4% chicknen offa meal and NIOMR fish diet revealed that the diets containing
5% and 4% chicken offa meal resulted in very slight to no histopathologies of the livers
at the end of the 8 weeks feeding. The N IOM R diet containing 6% fish meal and no
chicken offal meal, resulted in some histopathological lesions ranging from hepathocellu-
lar vacuolation to very slight basophillia and some Pyknotic cells. This finding is how-
ever surprising since fish meal is expected to have a higher nutritional value than chicken
offal meal, going by the chemical composition of both meals. .

Diets containing 6%, 7% and 8% chicken offal meal also resulted in histopatholo-
gies of the liver ranging from hepatocellular vacuolation in the 6% diet and vacuolation
and slight hasophillia in the 7% diet to extensive vacuolation, pyknosis and basophillia
in the 8% diet.
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In conclusion therefore, the inclusion of chicken offal meal up to 5% level does not
result in any appreciable liver damage and it is recommended, although results of growth
performance and feed conversion of such diets will be needed to further ascertain it's
value in fish diets.

PROJECT 5.3.1 MICROBIOLOGICAL STUDIES OF NIGERIAN MARINE
FISH SPECIES

By

A. M. Johnson
OBJECTIVE.

The aim of the project is to identify and quantify the microflora of the fresh
marine fish species as well as investigate some biochemical characteristics of signifi-
cance to fish preservation.

Materials and Methods.

The microbiology of frozen tuna and smoked tuna was investigated. This is to
provide background data tor the processing of tuna fish.

The microorgan l~m5 responsible for fish spo ilage were also being studied as their
identification and characterisation can lead to their mode of control.

The normal procedure for detection and enumeration of bacteria was used. Stan-
dard plate count agar was used for the total viable count. Manitol salt agar for Staphy-
lococcus and TCBS for vibrio count. Potato dextrose agar was used for the isolation
of fungi from the smoked product.
Results/Discussion.

So far, microorganisms of various significance in the fish ing industry had been
identified. They include Staphylococcus, Pseudomonas, Flavobacterium, Coryneform,
Cytophaga, Salmonella, E. coli, Vibrio, Enterobacteriaceae. Staphylococcus and E.
coli are indicator organisms, pointing at contamination of the fish itself and or pollution
of the fish ing environment.

The spoilage flora of fish was predominantly Pseudomonas. Others were Flavo-
bacteriu~, Cytophaga in lesser proportions. The total viable count of spoilt fish was
up to 10

TABLE

Mean Bacteria/ Count Fresh Fish Spoilt Fish

Total viable count 4.1 x 105 2.4 x 107

Vibrio cou nt 3.1 x 10 1.5 x 102

Staphylococcus count 2.3 x 102 4.2 x 104
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M icroorganisms identified include Staphyloccoccus, Pseudomonas, Salmonella,
Flavobacterium, Coryneform, Cytophaga, Vibrio and E. coli.

Tuna had a mean total viable count of 2.3 x 105 per cm of the skin surface.
Smoked Tuna, which was packed in a sterile cellophane bag showed initial signs of
mould growth after about two weeks. The mould identified include Aspergillus and
Penicillium species. These are common contaminants.

PROJECT 5.3.2. MICROBIOLOGICAL STUDIES OF THE MANGROVE
OYSTER CRASSOSTREA GASAR

By

I. U. Achanwu

The project aims at a detailed study of the mangrove Oyster Crassostrea gasar
with a view to isolating and identifying organisms of public health importance, establis-
hing the existence or otherwise of pollution and monitoring the seasonal concentration
of bacteria. Also, possible ways of purification/processing of the oysters prior to mar-
keting and influence of the pond water in which the oysters are cultured were studied.
Bacteriological Examination.

Work on the microbial analysis of Oyster, pond water and sediment samples from
N IOM R experimental Fish Farm I kovi, was continued during the year. The most pro-
bable number (MPN) method was used to check for indicator organisms - E. coli type I
and Faecal Streptococci.

Seasonal concentration of various bacteria in the samples were also monitored for
different months and to check for the mic.robial load, the total viable count was taken
using a non selective medium.

Results showed that E. coli counts for pond water fell within acceptable standards
of 70 coliforms/l00ml for shellfish culturing water while counts for the oyster showed
that they had to be purified/processed before consumption. Organisms of Public Health
importance isolated and characterised included Salmonella typhi, Vibrio parahaemolyti-
cus and Coagulase Positive Staphylococci.

The work was suspended when the oysters died in October. Further studies will
incorporate the depuration of the oysters to decrease their microbial load as they tend
to concentrate bacteria.

A summary of results obtained are presented in Tables I, II and Ill.

.---
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TABLE I. MICROBIAL COUNT!, AFTER 48 HOURS FOR OYSTER AT 3J'»C

_.

Growth Medium 'Type of Organism . January February March April May June JuJy ... I 'August SlJptllm/Jer- ~.

Bismuth Sulphite Agar Salmonella typhi 0 2.Ox103 5.31d05 50 0
,

O~ o V""! , JO i l.3klo3- I
, ;

TCBS cholera medium Vibrio cholera 0 2.Oxla2 50 0 0 0 0 I 0 0- •. . . , .'

l l2 t '0,.. (/"0:- Id ,~TCBS cholera medium V. parah eernoh y ticus 0 3.5)(10 0 0 0 90 0

J '. '1. , .
Mannitol Salt Agar Coagulase 1"00itive .' .

. Staphylococci 6.Ox102 1.8)(193 9.5x102 8.~lo2 30 3.5xl 02 1.5x1a2 0 ! 50. -~,. ..
"

Mannitol SlIIt Agar" Coagul~ Negative
." r.: 1" , . C !~ ~.~ t ;

Staphylococci. 3.Oxlo2 1.2x103 6.Oxlo2, 1.5!!.103 . _3.7)(1.cr, 0 0 ~ 0 I 0
J,t

, ---- .... .__ . ,.l.. ,.

Plate Count Agar Total Viable Count ;.Ox103 a.Oxl0· 6 :i' '<J'13 J "',"/(1'.2 J~§!t~l,pp ~
30" 6Ic10~ IJ 9.&103. 5.9x10,.~ 1·O!U.Q:r-' __kE».!_~ 6••)(10

,b
"

. --.-..- t- _-:""'--4- I---~........
\it' -'

S~J.~.
j'\' ID

J
i r

MIICConkey Broth ...\ -. . .. .- -- .__ . - ._----- - -- ....:.'+-
(purple) arid' '0 •

.. (.- -~L •. j i
1---. •••

l ~ I 0 il , o : I.) I~ '? I 2'
Brill ia"t Green

.. - I --"--l-, r t --_.-,.. - - - -.-..--'r \ r· . ; '--.-
Bil~ ~roth E. COII.tYPB_' 1·10/100g l.0/100g 1604/100g ')"J.1.00g \;13/100g 11/100g ~.100g .2Il9\lg1 ,.0,I "if" . ~ , .

... - .. .,. -1'= _ - .~.

Glucose Azide Broth F IIBclllStreptococci 12/100g 180/1 ClOg - - 0 0 0 0 0
, . .. , ",,11:><; er ) I..·0 . \IEH . Jl C



TABLE 2 MICROBIAL COUNTlml AFTER 48 HOURS FOR POND WATER AT 37°C

Growth Medium Type of Organism January February March April May June July August September

Bismuth Sulphite Agar Salmonella tvphi 0 45 0 0 0 0 55 60 55

TCBS cholera medium Vibrio cholera 50 1.9xl02 80 50 45 0 2.5xl02 1.7xl02 0

TCBS cholera medium Vibrio parahaemolyticus 100 2.Oxl02 2.8xl02 2.7xl02 1.2xl02 90 65 90 0

Mannitol Salt Agar Coagulase Positive
. 4.Oxl02 2.Oxl02 6.7xl02 1.5xl02Staphylococci 80 65 80 30 65

Mannitol Salt Agar Coagu Iase Negative
1.2x 103 5.Oxl02 3.8xla2 3.7xl02 2.Oxl02Staphylococci 55 35 40 0

PIate Cou nt Agar Total Viable Count 5.7xl03 2.6xl04 1.4xl02 98 2.6xl02 4.6xl03 9.Oxl03 5.2xl03 5.8xl03

MacConkey broth
(purple) and E. coli type I 33 38 29 9 11 17 25 45 180
Brill iant Green -- -- -- -,-- -- --- -- - ---
Bile Broth 100ml 100ml 100mf 100ml 100ml 100ml looml looml looml

'Glucose Azide Faecal ?O _17_ - - 0 0 13 17 17
brcth Streptococci 100ml 100ml --,ooml looml l00ml



TABLE 3. MICROBIAL COUNT/g AFTER 48 HOURS FOR SEDIMENT AT 37°C

Growth Medium Type of Organism January February March April May June July August September

Bismu1h Sulphite Agar Salmonella typhi 0 1.5x102 0 0 0 6.Ox102 2.3x103 2.3x103 3.5x103

TCBS cholera medium Vibrio cholera 0 2.Ox102 2.Ox102 2.Ox103 1.lx103 0 2.0x103 1.3xl03 2.5xl02

TCBSccholera medium Vibrio parahaemolyticus 0 1.2xl03 3.8xl03 5.8xl03 5.6xl03 1.5xl02 2.8x 103 5.Oxl02 7.0xl02

Mannitol Salt Agar Coagulase Positive
1.5xl03 4.5xl02 6.3xl04 1.4xl04 1.2xl04 9.6xl04 6.5xl04 1.8xl04 9.4xl04

Staph yl ococci

/
Mannitol Salt Agar Coagulase Negative

3.1xl03 7.2x102 2.9xl04 1.4xl04 1.Oxl03 1.6xl03 2.9x104 3.1xl04 1.1xl04Staphylococci

Plate Count Agar Total Viable count 4.1xl03 2.Ox103 3.9x105 2.2xl 04 2.1x104 2.9xl0Q 7.8xl05 3.2xl05 2.Oxl05

MacConkey Broth
(purple) and E. coli type I 17 79 21 12 20 55 25 45 920
Brilliant Green -- -- -- -- - ~ -- -- --
Bile Broth 1DOg 100g 100g 100g 100g 100g 100g 100g 100g

Glucose Azide Faecal 1.8 ~- - - 23 ~ 17 2 130
Bro1h Streptococci 100g 100g ~ 100g l00g 100g 1009



PROJECT 5.4 LOSS ASSESSMENT AND CONTROL OF INSECT INFESTATION
IN SMOKE DRIED FISH

By

F. BolJlnjoko

Losses ob.tained on infestation were assessed both Physically and Chemically.
Food consumption for the adults was found to be about 0.12g/adult/day and that of
the lar:'ae 0.5 g/I~rva~/day. The nutritive value in terms of protein, lipid, moisture, ash
and .mlnerals of fish Infested over different periods were investigated (Table 1). All the
nutrient parameters of the infested fish except Iron and Zinc were similar to that of the
uninfested fish. This similarity in nutritive values between the unifested and infested
fish was also confirmed biologically using mice as the experimental animals. The deter-
mined protein efficiency ratio, biological value, net protein utilisation, transformation
Index and chemical score of the two diets were not significantly different (p>O.05)
and also compared favourably with the casein diet. .ln contrast, a significant impairment
(p<O.Ol) in the rate of growth, organ weight and food efficiency was obtained when
frass was used as protein source.

The animals were observed to be very weak, listless and a large percentage of them
died after two weeks of feeding. The ones dissected were found to have fatty livers.
The mode of death seen in the insects when fed the frass was similar to what was ob-
tained when Dermestes were exposed to insecticide - treated fish. A potent antinutri-
tional ingredient is however firmly believed to be present in the frass.

Also the minimum concentration of permethrin (a chemical analogue of natural
pyrethroid) required to effect control on insect infestation and the residual toxicity
after three months were investigated. Insect infestation is said to be adversely affected
by the presence of salt. So Sardine/la msderensis was soaked in saturated brine for up to
60 minutes, but the fish was found to contain only 1.7% salt which was not enough to
deter insect attack, this low salt uptake is not unlikely to be connec~ed to the tough
skin, brining is therefore not a recommended practice for salting sardlnella. Kenchinq
would be a better alternative.
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TABLE 1: PROXIMATE COMPOSITION OF lJNINFESTED/INFESTED FISH AND FRASS

Sample Protein % Lipid % Moisture % Ash % Potassium % Calcium % Sodium % Iron ppm Zinc pp",

Uninfested fish 73.53 4.156 10.51 7.49 1.86 0.40 0.42 167.25 139.00

4 Weeks Infested fish 76.94 3.340 11.25 5.69 1.84 0.32 0.51 107.25 160.50

4 Weeks F rass 88.68 4.124 11.72 10.15 2.01 0.48 0.95 729.0 476.25

6 Weeks Infested fish 77.10 3.73 12.13 5.44 1.90 0.29 0.49 106.25 157.50

6 Weeks frass 87.72 6.21 13.80 9.05 2.01 0.40 0.87 947.25 451.50

8 Weeks Infested fish 77.38 3.13 12.51 4.53 1.90 0.25 0.55 100.75 139.50

8 Weeks frass 87.31 5.72 13.24 13.90 1.86 0.50 0.99 1100.25 536.50
i12 Weeks Infested fish 76.60 3.54 12.84 4.02 1.80 0.24 0.48 ; 101.75 147.00
i

12 Weeks frass 85.70 5.12 13.62 13.5 i 2.07 0.50 1.03 11281.00 1480.39

*The Standard deviations of these figures were omitted due to lack of space.



PROJECT 5.6: BIOCHEMICAL AND NUTRITIONAL EVALUATION OF THE
WATER HYACINTH (EICHHORNIA CRASSIPES)

By

E.M.T. Onucheyo, A. O. Emokpae and B.T. Towuru

This study was initiated as part of NIOMR'S response to the increasing infestation
of Nigerian waters with the water hyacinth. The project aims at providing some cherni-
cal/biochemical data on the plant with a view to incorporating it into feeds for fish, poul-
try and other livestock. Fortunately the plant is not new and its chemistry/biochemistry
biology and uses have been extensively investigated in several parts of the world. Thus,
there exists enough data to provide guidelines on the best way to handle the infestation.
The plant is free floating, with the leaves above the water surface and roots within the
water and so can be easily harvested by nets. Its nuisance value arises from its ability to
multiply rapidly, clogging waterways affecting traffic and fishing and providing a habitat
for disease-bearing organisms. The experience of other countries has shown that it is
extremely difficult to eradicate the plant and the best approach is to utilise it. It is
unwise to spray the plants with herbicides even with the usual 2:4- 0 because although
2:4=0 is reportedly not toxic to livestock it can result in a lethal accumulation of nitrates
in the plants, thus limiting their use as feed. There is also no unequivocal evidence that
these herbicides including 2:4-0 do not affect the local aquatic life. The water hyacinth,
like other aquatic weeds, have proved to be extremely useful e.g. in feeds, as soil additives
partly because of the high mineral content, in basket making, in bio-gas formation and in
paper-making, among others. There are several reports of the use of water ~yacinth ~s
feed. The literature states that the fresh plant contains prickly crystals which make It
unpalatable although in times of scarcity such as the dry season in Bangladesh th.e fresh
leaves are eaten. Normally more than 25% fresh plant in the feed reduces .the Inta~e.
The high moisture content (90-95%) limits the amount of dry matter the animal can in-
gest. Pastes containing boiled water hyacinth .and other vegetable ~astes su~h as bana~a
stems, together with oil cake, rice bran and fish meal are used as pig-food In S.E. ASia.
Silages and hays have also been made from the plant. There are reports that the plant
juice has been used for making leaf protein concentrate and as the substrate for yeast
production.
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Achievements:

The percentage weight composition of parts of the water hyacinth is as follows:
flowers -0.97%; petioles -67.95%; and roots -9.72%; leaves -9.72%;

The analytical results that have been obtained are summarised in Tables I and 11.
These are for samples from Badagry. Later samples will be analysed from different
locations. Further work need to be done on analysing the lipids particularly the pigments
The ether extract of the dry matter (1050C) has been obtained and is low « 1%). The
ether extract of the air-dried (40 - 600C) material will be obtained. The high moisture
content poses difficulties in getting enough material for analysis. Also the flovers seem
to be difficult to obtain.
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The ratio of Ca: P of leaves and petioles is in the correct range for their use as feed.
Results for the copper content are being awaited. The literature reports that for

water hyacinth in Florida, P, Mg, Cu, Zn and Mn are present in approximate the same
concentration as in land forages, Na 10-100 times higher Fe 4-18 times higher and
K 3-6 times higher. Ca was also reputed to be higher. In this case Na is only 110 times
higher than in land forages, the %'s of P, Mg, Zn, Mn are similar to those of grasses. The
content of the leaves is approximately 3-10 times that of land forages wh ile that of IIlC
petioles is similar to land grasses. The plant should be useful as a mineral addi live.
Studies will be done on the available iron of the plant. The high protein content of the
leaves'make them very promising as feed. The crude protein content of the petioles and
roots were lower but still significant. The crude fibre of the petioles was high as expected
from their reported use in paper-making and basket-weaving. The other ex tracts of the
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